Diabetic endothelial dysfunction: effect of free radical scavenging in Type 2 diabetic patients.
Diabetes mellitus is characterized by oxidative stress, which in turn determines endothelial dysfunction. It has been recently demonstrated that gliclazide, a second-generation sulfonylurea with antioxidant properties, is able to protect endothelial function in animal models of diabetes. In streptozotocin-induced diabetic rats, gliclazide prevented endothelial dysfunction when given orally and improved the impaired relaxations to exogenous nitric oxide (NO) when applied on aortic segments. Moreover, gliclazide was able to inhibit glycosylated oxyhemoglobin-induced endothelial dysfunction both in animal and human microvessels. All these effects were not shared by glibenclamide, but were mimicked by vitamin C or superoxide dismutase (SOD), thus suggesting that gliclazide's action on endothelium-dependent vasodilation is mediated by its antioxidant properties. Thus far, there are no clinical studies that describe the influence of gliclazide on both oxidative status and NO-mediated vasodilation. We therefore evaluated the effects of gliclazide on plasma lipid peroxides, plasma total radical trapping antioxidant parameter (TRAP), and NO-mediated vasodilation assessed by blood pressure modifications following intravenous L-arginine in 30 subjects with Type 2 diabetes mellitus. The patients received glibenclamide (n=15) or gliclazide (n=15) in a 12-week, randomized, observer-blinded, parallel study, and were studied pre- and post-treatment. At 12 weeks, gliclazide-treated patients had lower plasma lipid peroxides (13.3+/-3.8 vs. 19.2+/-4.3 micromol/l; P=.0001, respectively) and higher plasma TRAP (1155.6+/-143.0 vs. 957.7+/-104.3 micromol/l; P=.0001, respectively) than the glibenclamide-treated patients. Gliclazide, but not glibenclamide, significantly reduced the systolic and diastolic blood pressure (P=.0199 and P=.00199, respectively, two-way repeated-measures analysis of variance) in response to intravenous L-arginine. In conclusion, our results demonstrate that glicazide treatment improves both antioxidant status and NO-mediated vasodilation in diabetic patients.